DNA-binding specificity of the ERF/AP2 domain of Arabidopsis DREBs, transcription factors involved in dehydration- and cold-inducible gene expression.
DRE/CRT is a cis-acting element that is involved in gene expression responsive to drought and low-temperature stress in higher plants. DREB1A/CBF3 and DREB2A are transcription factors that specifically bind to DRE/CRT in Arabidopsis. We precisely analyzed the DNA-binding specificity of DREBs. Both DREBs specifically bound to six nucleotides (A/GCCGAC) of DRE. However, these proteins had different binding specificities to the second or third nucleotides of DRE. Gel mobility shift assay using mutant DREB proteins showed that the two amino acids, valine and glutamic acid conserved in the ERF/AP2 domains, especially valine, have important roles in DNA-binding specificity. In the Arabidopsis genome, 145 DREB/ERF-related proteins are encoded. These proteins were classified into five groups-AP-2 subfamily, RAV subfamily, DREB subfamily, ERF subfamily, and others. The DREB subfamily included three novel DREB1A- and six DREB2A-related proteins. We analyzed expression of novel genes for these proteins and discuss their roles in stress-responsive gene expression.